Apelin, a new enteric peptide: localization in the gastrointestinal tract, ontogeny, and stimulation of gastric cell proliferation and of cholecystokinin secretion.
Apelin is a recently discovered peptide that is the endogenous ligand for the APJ receptor. The aim of this study was to characterize apelin expression (mRNA levels) in the rat gastrointestinal tract and pancreas, to localize distribution of apelin peptide-containing cells in the stomach by immunohistochemistry, and to characterize the ontogeny of gastric apelin expression and peptide and the influence of apelin on gastric cell proliferation in vitro. Additionally, the effect of apelin on cholecystokinin (CCK) secretion and the involvement of MAPK, protein kinase C, and changes in intracellular Ca(2+) in apelin-induced CCK secretion in vitro were examined. Northern analysis showed a maximal apelin expression in the stomach with a lower expression level in the intestine. Apelin expression was not detected in the pancreas. Immunohistochemistry revealed abundant apelin-positive cells in the glandular epithelium of the stomach. The ontogeny study showed a higher apelin expression in the fetal and postnatal rat stomachs when compared with the adult stomach. In contrast to apelin expression, apelin peptide was not detected in the rat stomach until 20 d of age and then increased progressively with age. Apelin was shown to stimulate gastric cell proliferation in vitro. Apelin also stimulated CCK secretion from a murine enteroendocrine cell line (STC-1); apelin-stimulated CCK secretion is mediated through MAPK but not by intracellular Ca(2+) signaling. Together, these data indicate that apelin is an important new stomach peptide with a potential physiological role in the gastrointestinal tract.